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ABSTRACT : 

PROBLEM TO BE SOLVED: To resolve a problem that a conventional 
heat 

exchanger employing a circular tube or a flat tube does not permit to 
improve 

remarkably a ventilating resistance or a heat transfer performance 
and contrive 

energy saving due to the restriction in manufacturing or structure. 

SOLUTION: A multitude of sheet type fins are arranged in parallel 
and flat 

type heat transfer tubes are inserted from the upstream side of air 
flow into 

groove holes to braze the tube to the fin whereby the heat exchanger, 
miniaturized in size, reduced in a ventilating resistance and 
excellent in heat 
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[tfjjisj^so^owssiffli. Acti7 4 >-&am 
mmmmx'h*). mzmnmizmti^y 

[0045] OT. JBtt^-X-^-fcJSSSMHjEi: 

*$vvc«asMWjE [w/k] i4. fmtf\m\ 

#*|6)<0^SW*<#fiS$<0i:^<0fflT-ftS. 0914S 
tT'yf-Dp, 7-f yf'yfFp. 7 4^)I§Ft. 7 4 

l. 7 4 >Btm^<m t g2ntm&X'cr)timL l .y<y 

-am^mmsm a c $ mmmommftx—%. t 
i , mmcDmmm-fcX'mm 2 wih ( = d b 

094 9. «¥*4*&V«iT*-$r;b%fiJft 

<%<mmim^ mi m3m&m\±±% <%izk&ft 

Ztllt. <&6l5t'fflSffi«#Jt* 20 

E(4+#(C*#V\ 

[0046] 01 0«4gf-y^Dp. 74>-£-y^F 
P. 7 4>J¥$Ft. 7 4VIIL. 7 4 yffi&frb&M 
«2»1WS4"COraiLi.^Rff2tfDfflttda N *ttd 
b. 7 * >-e^gPf$«fE^«cSrft®ffi<7)KH 
rt-C-SfcL. Sh'-y^Dp4oJ:^ffl||da$:yN'7^- 30 

Lxm&mM*m.Ltzm%x-ibh . 01 0 

49. ^W-? (Dp-da) /Dpl40. 8#j£T' 
**£&9. 0. 6^ (Dp-da) /DpSO. 95 

comx'&tiimxmizmxsxmx'h*) . fgaa 

(Dp-da) /D P «^#<Lfck§. (Dp- 
da ) /D P < 0 . 8*>«HTiMitf . aUffiiJttiit^ 

fc, 0. 8 g ( D p - d a ) /D pOifijfilTIi: ( D p — 
d a ) /D p < Lfc i: S . 7 4 vSWstf'hS < =5: 
0. **HS6i»aol4*3<$r»K -e^&S. fs£8l 
tt«E* t /hS<**. CiTWBUy*?.*-* (Dp 
-da) /D P <4JSS&i: UC*>«BBM»*^fEa«fe 

0. 6*^0. 9 5<0«Hi:J4«BSBfe*^v^i:i,^ 

r > O 4 5 & 7 r :/£ 0D«*£;b»bW* nfc n o Z k £ 
jrcLT^I>. 50 



#^2 0 02-139 282 
1 2 

[0047] 01 ltt&tf-yf-Dp., 7 4 >-tT«yf-F 

P . 7 4y«£Ft. 7^yfnlii*^fif^ff^|fn^4t- 

tfOffiSILi , flmFttJOMd a^idb, 7 4 V-fS^ 
W5«W»fiit*ac*«a«^«Hrt-^-igi:L. 7 
4 y«sL£^7*-:?-fc LT«saattfeftE^IH|[Lfc*S 
#C *S . 0114 0 7 4 MBL#gN&db fc*t L . L 
= 1. 2dbft>ST'ft*fc&9. dbSLSl. 5db 

<7>miX'hmm±mznLX5mfo. i-%b*>mm 
izmmmi>tLmx'i>*). mim&mEte+Mz* 

%\,\ ZtllZ. Lfc*S<U:fc&, dbSLgl. 5d 
E*5|6j±"tS*<. 1. 5db£L?tt. aitt«*l*fcJ: 

[0048] 01 2<4St-yf-D P . 7 4ytf-y?-F 
P. 74>-J»:$Ft. gfetcOSWda. Jlttdb. 7 

4 y-ssmsma^^aciMam^mm-c- 

h. 0104 9. 7 4y|W**»^ffi)!s»2<0«f«4-CO 
SESSLi 14*$ W J £13tttttmE (4*£ < tth Z k # 
£#U4. LWTztWlZiumty < yiiy 

-otmmmA c <Kc&zt, a^m^y < yw> 

*e*«/jNS<*4fc«>T*4. 0<LKL/8T' 

IMttl£E{4-HHC*#V\ 
[0049] 01 3J4Se-y^-Dp, 7<yt 7 fF 
P. 7-fyS?Ft, 7 4>1SL. 7 4 y|Wfc6»4)SR 
*2*)ffi»4-C<ora!Lu fS^ff^lftda. ffittd 
b *«a«<0«fflrtf-tei: L, 7 4 y-e»^SM 
3RK*tt«cSr/ , C5^-^-i: LTI^c^7]E5:fhSL 

tssT&s. 013 4 9.74 v-fiammiHRe 

3»acJ4**V^iif«0aittlBEJ4**<*4;k3& t 

J4. ac= 1 0 0 0 0 (W/m2K)-C'S>l»* 5 . iP+DW 
Wc4Siraf^Sr4T3^ttc4-5t. act4li|!S7<t 

[OOSOliRtX'J-yKCO^T^S. 014«4m 
ftii)@*i6j4 o^ttsxy ■•; b<r>m. fiB5:^L^i><7) 
XU>yb«i(45*ttRt'C. XI) -yM 1- 

1 5J4XU >y Mfgei =e2 =es =e 4 =es = 0 . 0 0 2m, 
43t. Xl) yh^§<4. fl=f2=0. 0059m. f3= 
0. 0064m. f4=0. 0069m. f5=0. 0074 

n. it:, 7 hcoomay 4 >iwMW»fe«rarc 
*t t > a±«*»4>, 7 4 ^iwsfcx y «y m i <ora* { 

wi = 0. 002m. 7.1) -yM 1 i: 1 20)0*%= 0 . 
0 0 2m. X D -y M 2 1 1 30)0*% = 0 . 0 0 2m. 
13^14^0*^4 = 0. 002m. 14kl5<0S* { w 

5 = 0. 0 0 2mT'£>S. =5rfc, ddT'(4. St yf-D 
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[oo5i] m.mco7 a > i mmtihzm.it. y 

tih. Hi 5», *y?h±?j^*»iwwwi<o« 
LT us . y a yoffifrfciB 1 5 (a) T-^ttJ: 
3 fcia£t§#Jl#aiiU fiiMii^M 3 0 SrtfL 

xftbtLZ, . HRtftfti 3 o awm ifsaifc 7 -r y 
fc wm^iagM?) o mmmijzz < . 0 1 5 (w c 

*cf<k5(;:. X'J -yh3 3, 34, 3 5 tOMlttfetf? 
td^fcffJBjWeffSfU X y •/ h 3 3 , 34. 3 5 CO 

lit iff. x y -y b 3 303E«8Sfi*|6|±SWb6»^«a 
■T4«IW3 OttT8tt)<MT1»*#flfcl*0£3 xy 
■yh34j&»fe«itLfc«HMl30i: : F8^-4. TSWI 

JaS^*!OJi^2:dtt-tl)fc. X'J-yhcoS 
#»#»z>W* d t d) li . jaT«o#C* S HZ . 

dt=5. OX(vXy/U)0- 5 /Pr»- 3 

= 0. 00001 6(i'/glTJiJ. Utdffittail 
AjBS**Ojaa[T1I= 1 . 3 1(«/s)T*£. 
P rteTy> h;MBT«IW«Etf5ffiSW)«^. Pr = 
0. 72T-J>4. VV*7<f>fllBHf £Hf =Fp-F 
t i:Jg|SU X'J >y hcD, 7 -f ycO^l^ficOfiif **H 
f /2<7)b S . X y -y hSIBtSSSilcOlfflOfiJR^fflBlS 
ilSOJi, xy-yhcOTSL •T^t)* > x = eTc0±IBia 
S*ft*coif &d t #7 * yHIgH f co l /2 <fc 0 i>/h 

egOAxPr«' 6 x (Hf/1 0) 2 =5 1 OxUXF 

p2 

ftWrttfflBHTIi. iiiBa^«Si^Ja3S{iU=0. 
5~2m/s-C&£>c9T\ 
e^255XHf 2 ~l 020XHf 2 
T»4. fcfc'U e, H f mmtt *> 

fctmJTftiikWattH-f*. fcfcitf, F P = 
0. 0012m, Ft = 0. 000 lmbOxtf. Hf 
= 0. 00 1 ImX'b*). eSO. 00031~0. 0 
0 12 3m, cr>mmt%&. fcfc, X>J -y hCD, 7<> 

E«ti*TX«J -y hffe SKjettUr, «aHHW>» 
ft****. ST, <IOfc£, X'J -ybfficOmfitffi«S 

m 2 K) tefcTFco J: o £4* t>tih . 
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«s=K/eX0. 664XRe»- s XPrO-3 

<0 , *h*ft*iMffi*>«&K:. K = 0 . 0 2 6 1 (W 
/mK), Pr = 0. 72MT&*. Relil/ 

Re=UXeA 

as=3. 9 14x(U/e}».5 
eg 5 1 0 X U X H f 2 £ftWUT, 
10 asSO. 17 3/Hf 

X >J -y h^RV4|^FQ|7 4 yO«HSi*ab 
(W/m 2 K ) 13*5 J: * JilTO J: d fcft*T* 4 . 
«b=k/(Hfx2)x4. 3 

«b=0. 056/Hf 

C0X'J 7 h&SrNfc-f&i, *3»3&fcii$a e f f ULt 

ae f f =ab+(NXe/L)X(as-ab) = 0. 05 
20 6/Hf X{1+NX ( 1274XUXHf2/L) } 
Lfc^taef fteN#*#<&£ titans*. 
[0052] X >J -y hfflScN<0ftjffil^4/.St 

* { JiJo L , SABKA P f < «r*fcft . ffl&N $■ 
R8^tl>^S* { S)4„ ui, xy >yh<0&^7 4 >raco 
§ *fc "3 <r>mWk ( JlS^tn: ) a P b (iWTo 
J: o hiih . 
30 APb = 32/Ref P x (l/Hf ) X1/2X ( r 
/S) xU 2 

£ i-cR e f P tuarco x o izfemziiz . 

Ref p=UX (2XHf ) /V 

jmws. [ »/s 2 ] x-hh. -^r, x y >y b »^<o»ta 

S5*fcOOflE*SBfe (MUSK) APsttHK. 
APs = 2xl. 328/Rea«- 5 X (l/Hf) XI/ 
2x (r/g) XU 2 

40 AP'= < (L-NXe) X32/Re f px ( 1/H 
f ) +NXeX2. 6 5 6/Rea«-5x ( l/Hf) } X 
1/2X (r/g) XU 2 = LXAPb+Nx e x (AP 
s-APb ) 

UttfoT, X'J -yhcO«N(CJtfi?lJLTamSmAP 

'm±thztzmm-fh. zzx-mMmrnDPf 

[00 53] HieJixy-yhcoiBRNt:^^-^- 

t L-T , mmmmT) p f s-jec lt , e^am^ 

50 WO*ffifiS3fcO«M!SS3iMS*E**ltffLfct,OT* 
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h l . 0 1 6 i 0 E'li N = 5 ftjfiT'fcfcffi 
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[0054] Htgrai£»i: 7 -f yo^JSlia 5 :*:^ 

aa»«*y .y hwmzmm-it-r. m -* htwfcii 

»JBwfe!aftS{i7^yrtTjts^3& J /J^o^«> > ± 
[0055] mfommz.m 1 7tifg««2£^-r0 
msmmm 2 4 . hia«s 2 5 , smuiwe-:* 2 6 £ 

ffi8l1S2l*>^igffi]«EO*«-C'tttil§ix, WmZWi 

%2 2-cwmztitmL, mm.2 3xmixm. 

m^Jc««S*Si^Ste!cSaS2 2 2 
izx 0 , x*;MfJMW5Sfi, *x7 3 J: 3 

[0056] &mm$sizM y^-f izi. mm&< 
wmztimmm*-?-2 6izxmmffi®is 

ii. &fe£SaSs?>7 -f y 1 IBtjiftWT*Kfi4. HfifeW 
^mfcie$UiMW^<£l^£09&uL01 3tf) 
J: a tcSiffl&KS t JBttlcSHR-t 4 i C J: 0 , 5E(c I 
«HT«0®R«Oia07 -f Vfcitftfc.* »J -y b SriUJg 
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xmi 7cottmmmtz>ft®x'mxm.t:<$& 

[ 0 0 5 8 ] 0 1 8<DX 0 £mzMs<ffl-fflfrt>msfa 
^S*ifc*S33^2 4«)+jilW)2IBI<0ffi»l4Xf'f 

frffll' l-5/i'(tT' : 5r<2om±co«i!cl:tffftTi>^V^ 

mi, i^g&mjmtmixmbtixii*). a. 

-•y h09BK£fefc LTA^^iififfifiit'Sr^ttflJO 

30 mm&m<7)m$LX'&m'$&<7)?-mx*fr¥-i&®e) 
%}%tmt>ti&. mizm-Mztrnw^mzmim 
<g?>Tmzmi? &mimrmMcD®%.t * 7 r >t 

5 . Mw^o^f &iii-zm®ffiizmm& 7 r 

75:70^5 7 r y Srffiffl-f S i i: 0 7 t y^ffi^j 

***** v >«Brfl»r * i t * 5 ai* . -«r*> 

[00593 02 0\ix.Tny<r>Wm<7)X. 0 
40 £8ISs2 2 t^H«82 5^IES^*^$:^-r0t', fs£ 

1 z-ftixyj >m*WA?is&iizfctz.0>imzti 
t&$.immm2 507 r y^met i oajwaKiw 

»JST* l> . ^r^^^BjtfoHifecT)^ 1 or i: < 

2 Ii7 ^ > 1 co^$r *v tra^ffl-CHW i 5 tc^ft 
ZtlX^Z. %$S&35.ffiSi2 2frt><0&&.&m^A,X' 

ftmzK&z-tmmm 2 5 \tmt 2 t>t&m 
mz^tx^h. nmx'itmgMs t 
Effifccomz^i-mix^T 3 y (Dmftmizmftitxx 
50 v^i,^coffl!<oa n n n ^«otg^^^-r*i* ji WiaiHiss 
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MZtiX v . i *> J: 3 %«jRoffiSiaft»^«» fctf> 
J:dfc«ai5*4*»*H2 1<Ofl|jS0"C*r. 37ti^ 

»NWRt>L<tt}«»*CKi.4. tt^RSaWBttt-N-y 

? (c#»tr Z<r>7v -y ? fcEJflteofcg'Jfr&SrSrt-.r fc 

«i««lwr^J: d*S»}«BK , R4 1 0 AO<k o\z 
Edfr'itK tt****fcv*t#7 n y £*f LT iflUftt 

[ o o 6 1 ] %a . ±aosat««sii 1 mx/^isim 

fcO^Ttt. HCFC (R2 2) -^HFC (Rl 1 6, 
R12 5, R134a, R14. R14 3a, R152 
a, R227ea. R23, R236ea, R236f 
a. R245ca, R24 5f a, R3 2. R4 1. R 
C 3 1 8*£*\ i*lfeJWSWWioa^»«R4 0 7 
A, R407B, R407C, R407D. R407 
E> R410A. R410B, R404A. R507 
A, R508A. R508B&fc*) , HC {7?y* A 

[ o o 6 2 ] a* . -mm. zmmmm^b i 

t o o 6 3 ] Gsatt y i vtemtotzttmm 
ux^zzbm^tf. immt? < >izm. tm%t 

wz*)~rhY-77)imikX'$ . x, gsswou 

? ;Ht fc fi± 5 ^HWMlH«Jrt & d fc fr£ v 
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[ 0 0 6 4 ] 2 &mb y 4 y*WtZit&-ti&b 

tXs *»*o«7ftwM?3*WK y < yizmttim 
t&<Mz®m.Tftoz\b?. namMtenwm 
*<r)mm<omm*> m<z t tfx-z s . 

[ 0 0 6 5 ] =5:fc. SlE3$JK£^fi 5 fctl>l§&. I*J 
10 f-, flPW, •WOSi 4 y<n®*mwj:b^wmz 

[ o o 6 6 1 jj^dt^xstB i tstwmm 
®2X'&KK$&mt5£vzti£mv&mftm!im 

m, x.-?Mm* 7vmm%z. imtmm 
&mi%wzfrfrfrt>~r. z^towmtz-o^x t . 

ZVM&im.'th Z b h . 
20 [0067] 

^yfc. ^co#«ctt7-f y^JfA^tt. i*i»KZJ»WI 

itzmsmztit-mmb, zm*.. ismmy-m 
mi-mmcr>m.*mri:mzn< ^ttxm^m 
mft(?>%zt:'bz<i-2>cox\ m&ai&tfXK, a 

30 [0068] z(?>m<Dm&2mm3iitmi. % 

7 ^ y^<JE»»*8f[t«JbflB<o*i»*»feff A"T^J: 
[0069] C«)«W«fll*93 t:«S3JBI«l3«i. 

40 f^cofr^(i:«7 i y^mM^mamtx-mky 
< ybtm?$>bmzz<r)<mizxm#y < yfrt>m& 
Lxm&zti&ox: mmm^tm^^impm 

[0070] z<»mnmai4 iz^&ms.im±. & 

£ftr>xfc#y < ytzmtotiZXoizftAZtix^&n 
x. ®®iznLm®mm^&&®%m%L>ii?>. 
[0071] z<?>wn<ow$mizmf*&®m. & 
mmmmmt. zmmbi-ibxizmmiz 
so ff<e-a*vciBi***iK m&*mmn& 
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[ o o 7 2 j Lffimmme n&tm&mt* n 

[0073] £«>XffiaMOT7Efl*!!£iMWi. & 

x\ vm^mcommmm-k^m^m^m^ 
[0074] £ <7>me>m% 8 ccai i) ffig&uitt , e 

S^fIW»ffl£ d a , d b 1 t * k „ 
H ( = db/da)*i > 8<HX'hZ>C0X', ttfifrD&V> 

[0075] io»»o!IW»B9 fcfllftftBSMKi. C 

tt^dbt-tSfc. IsSL/dbgl. 5t'S)-50-C, 

[0076] £*>#3W>III** 1 0 (eft t JR&gttltt. 

fflHfcdafc-tifc. 0. 6S(Dp-da)/D P S 
0. 95T*£<DT-, 7 r yWMrh*~%.k Ucit^-. 

[0077] znmomtm 1 1 Kffi&fss®*^. 
lfctst. Li<da/8T*i«r. sssawtifi** 

[0078] CWWflWKWJii 1 2 Kffi£8fc53a&MU 

««7 -f ><m±.£mt>ti. %twmi£*mixm 
*>, mmzmtzxvvvmffzwx'. msmz 

[0079] Zcr>mnm$1%l 3 
mtv < y»BJbttMtWifc*y -y hcoWS&kfflly 

< vm<?>mtf. 7 < >mw&t&&m>mim%%. 

[0080] ClcO^BBcOlt*^ 1 4 izi&mjmffli. 
[0081] £«>»#0i8*Jll 5Cff*«&iftKli. 
[0082] £0»J!tf>lll** 1 6 (cffftttftSMSI 

ftfl£&tM»* «f»3-«?«iw-r 9)Vb , zffiz., m 
[0083] z.0>m\<mm 1 7 tc^^^a^pga 
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fg<97 < ^KfitSifil: ■ frfilx. , W^tt^e 
W*J»3^NJ«-f *> i*Ja«fcro^7 7 r 

[0084] zcomomm 1 8£ffi*j&&fltttoH 

ixm#7 4>t. Zcom&y < >*WfeZti. m> 

wsEBsnfefiasffk. imuzmmmza^x, 
may < y£-tt^vm&ijfo<o^imfoiim 
mmm-t&mxmm-zxTvrt , w&y<y 
com Kiz&m&m&mx'$> & «k-*«*b»*» 4.» 
Aixmx.&x&ZT<y7t, mky <ytmm*WL 

[0085] zowmm^m 1 9 ictsagisaas^as 
20 mtmt.myjyti&mtmxxmmzitfzm 

X\ «#7 4 ytaftjctf feSfcftti^'C, flBWfcOitv* 

[0ffiwfSm=5riSBJ] 
[El] «l<0»»05Qt<^!Bl 

[02] zmpncomMLcoim] 

•tTOUfffill. 

[03] £<0$HH»*ittfSK!flU 

30 [04] »: comcommcomm : 

[05] zmmcommmi 

[06 3 zcomcommmm: 
xmm^-fyo-f-^-h. 
[07 3 pw, m^tsxt/mmmm 1 cofEisw^ 

[08] ffiFpffc <t t«it<wBJB 1 vmmnmm 

40 [09] cco^Bjontfe^jB 1 coimm^^mt 

[010] z <7%m<om&(?WB 1 wisk v ^fc <t v 

[0ii] zmmngMcommicoy < vnti&i 
®mDkcomm*?mm. 

[012] £aftHo?«tt0)$JB 1 <07 ytmkft. 

mrnmcowMk»^mm t ^w^$:^-r#tt0. 
[0i3] znam&mmm 1 <^7 ^ 
fsinimm^kmm&j} k com&zmi-mm. 
50 [014] zcom\<vgMcr>w& 1 o^. ••/ hmvm 
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[017] z nmcommmm 2 attssMsna 
[His] ; <omco$mmm 2 ^m&mm.^ 
[019] z (rtm/ram/nm. 2 coftwgmmwv 
[020] £ o&ffirmivnm. 2 ottmmmwo 
[02 1 ] zcomvmv>m2mmMmu?> 
[022] m^pm^mt^Mittrwwm 
[02 3 ] mt<7>m s m&m&nmmzm-9m 



(12) #^2002-139282 

22 

0. 

[024] m:m¥^?m?se)&fi-±xiimz* 
iwm. 

[025] KfcftS 
$££*bfcf»B)|0. 

1 Stt7^ 2 fc&f, 3 ffrtlWL 4 

10 11~15 *'J»/K 16 

10 2 1 mm. 2 2 8ttS!£&tt& 23 g 

suit 2 4 ^%ts«sas*9. 25 mm®. 2 

6 jMSffiUB*-?, 3 0 &imm. 3 1-3 

3 x»7K da mmcomm, db 

l^ttg, Dp Re«y*, el~e5 *'J-yb 
fg, fl~f5 *'Jyh£S, L WR7 4yW7 

* >®, Li «pR7 < >- 1 cowi® b &Hft2ff>nmn 

wl~*6 XU-yMSSEBI. 
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